Dr. H. GARDINER-HILL. (Medical Unit St. Thomas's Hospital.) THE EFFECT OF THYROID AND PITUITARY EXTRACTS ON OBESITY AND GROWTH.
As my contribution to the discussion I should like to give you the results of some investigations we have been making in the Medical Unit at St. Thomas's Hospital on the treatment of obesity and defective growth by thyroid and pituitary extracts. We have tried the effect, both of thyroid alone and of pituitary alone, and the results leave no doubt in our minds that pituitary extracts have some influence; but we have found that a combination of these two gives the most satisfactory results. By this method of treatment it seems possible to improve the carbohydrate metabolism, which in nearly all these individuals is defective. This improvement is accompanied by a loss of weight in the patients with obesity, and an acceleration of growth in the children with deficient growth.
Dr. Forest Smith and Dr. Isaac Jones have investigated the sugar-tolerance, both before and during treatment, in all the cases I am about to discuss. We have used this test as an indication of the efficiency of the carbohydrate metabolism.
I will show some lantern-slides illustrating the effect of thyroid and pituitary extracts on the sugar-tolerance curves of our patients, but before I do this, I must give you some idea of the type of case we have been dealing with and a more detailed account of our methods.
(1) THE TREATMENT OF OBESITY IN ADOLESCENTS AND ADULTS BY A COMBINATION OF THYROID AND PITUITARY EXTRACTS. The present series of cases number 150-75 adolescents and 75 adults.
The Type of Case sutitable for Treatment. The adolescents, in addition to obesity, all showed at some period disturbances of growth and bone development, disordered genital function and abnormal carbohydrate metabolism. They represent the type of case usually associated with pituitary disturbance. In the present series few presented any evidence of pituitary tumour.
The adult cases occurred chiefly in women after childbirth or at the menopause; or the obesity, first noticed at puberty, became exaggerated after childbirth or at the menopause. In many of these individuals a history of abnormal growth and genital function in adolescence could be elicited, and when they came under observation they all showed a disturbance of carbohydrate metabolism.
Treatmenzt by Thyroid and Pituitary Extracts. We have treated these cases by a combination of thyroid and whole-gland pituitary extracts given by the mouth in gradually increasing doses. Desiccated extracts were employed. The diet was not changed. It was found that thyroid extract alone, when given by the mouth, produced good results in some cases, but others showed thyroid intolerance and a tendency to hyperglycaemia. This difficulty seemed to be overcome by giving, in addition to the thyroid, whole-gland pituitary extract. The latter appeared to increase the patients' tolerance to thyroid. A considerable reduction in weight, with improvement in metabolism, was obtained. Whole-gland pituitary extract alone, when given by the mouth, did not produce any reduction in weight, though it seemed to exercise a definite influence on carbohydrate metabolism, as judged by improvement in the sugar-tolerance curves.
Investigation of the Carbohydrate Tolerance. Sugar-tolerance curves were used to follow up the effects of treatment. Estimations of the blood-sugar were made according to MacLean's method. The fasting blood-sugar was first determined, 50 grm. of glucose given and subsequent blood-sugar examinations carried out at half-hourly intervals for two hours. In the normal person the blood-sugar rises from a fasting level of about 0*1 per cent. to 0175 per cent. or thereabouts at the end of half an hour; after this it falls to the normal level again at the end of an hour and a half.
Our cases gave very different results from this. The adolescent cases before treatment showed two main types of curve. When the obesity was of comparatively recent origin, the curve was high and delayed. The carbohydrate tolerance was decreased. The patients were unable to deal with sugar in the normal way. In the cases of longer duration the curve was low and the blood-sugar did not rise to the usual level. The carbohydrate tolerance was increased. The patients dealt with sugar too quickly.
The adult cases before treatment on the whole showed a marked carbohydrate intolerance; an occasional individual with increased tolerance was found. But in the majority the curve was high and delaved, and the blood-sugar after two hours remained at a level considerably above that found in normal individuals.
Effect of Treatment on Carbohydrate Tolerance. In adolescents, as a result of treatment with thyroid and whole-gland pituitary extracts, we found that both types of curve tended to become more normal. The results, however, in individuals with increased tolerance were consistently better than in those with decreased tolerance. In the former a reduction in weight could be more readily effected.
In adults we found also that the carbohydrate tolerance is improved by treatment with the combined extracts. Whole-gland pituitary extract given alone has the same effect, but the patients tend to gain rather than lose weight.
(2) THE TREATMENT OF DEFECTIVE GROWTH BY THYROID AND PITUITARY EXTRACTS.
The cases of this series fall into two main groups: (a) where there is a definite endocrine factor, thyroid or pituitary, (b) where this has not been recognized, though growth is considerably below the average and the infantile characteristics persist. These children seem often to have been the subjects of a chronic infection, such as tuberculosis, or of malnutrition.
In the first group, that of the endocrine cases, three instances are presented to illustrate the effect on the rate of growth of thyroid extract in juvenile myxcedema, anterior lobe pituitary extract in pituitary infantilism, and a combination of thyroid and whole-gland pituitary extracts in obesity with skeletal undergrowth. These children, when they came under observation, were considerably undergrown for their age. In each case treatment has improved the rate of growth and the carbohydrate tolerance.
In the second group there are six cases to show the results of treatment with various combinations of thyroid and pituitary extracts. The rate of growth of these cases during treatment has been compared both with the rate of growth without treatment and with the average rate of growth for age. Our figures have been compared with the growth curves for British children given by Holt in his "Standards of Nutrition." CONCLUSIONS.
The conclusions we have drawn from these investigations are, that in certain cases of obesity a beneficial effect both on the obesity and on the carbohydrate metabolism can be expected from the administration of thyroid and whole-gland pituitary extracts; and it is suggested that a combination of these two extracts given together will produce better results than when thyroid extract is given alone. But the improvement in the condition is not maintained for any length of time after treatment is discontinued. Sooner or later the metabolism reverts to its former state, and again the patients gain weight. It does, however, seem possible, when once the weight has been reduced, to maintain the new level of metabolism on decreased doses, and by alternating periods on and off treatment, to help these patients considerably.
The sugar-tolerance curves after treatment also seem to show that certain preparations of pituitary extract are active when given by the mouth and have a definite influence on carbohydrate metabolism, but these extracts, when given in this way, are not effective in reducing obesity.
As regards the investigations on growth, the effect of thyroid extract is of course well known. There is no doubt as to its value in cases of true thyroid deficiency, and it seems possible that it may be useful also in certain cases of undergrown children, where the thyroid defect is not so obvious.
I do not wish to lay too much stress on the increased growth we have found by feeding with anterior lobe pituitary extracts, though our results are in keeping with the recent feeding experiments carried out by Dott and Fraser in animals, and reported upon to the Medical Research Committee. Our cases, however, are not sufficiently numerous to enable us to pass a definite opinion upon them ; nor have we followed them up for a sufficiently long period of time; but I feel in my own mind that the results on the sugar-tolerance curves are difficult to explain except on the assumption that the anterior lobe extracts are active.
Mr. KENNETH WALKER.
Interest in the therapy of the testis was first aroused in 1889 by the communication made by Brown-S6quard to the Academy of Sciences on the results of certain experimental work carried out on himself. Brown-S6quard, then 72 years old, and in failing health, found that after a series of subcutaneous injections of the expressed juice of the testes of dogs and guinea-pigs, he experienced such an improvement in his general health that he was able to return to active life in the laboratory. He stated that he believed testicular extract to be dynamogenic in nature, and that it had a stimulating effect on the exhausted central nervous system. Since this time various investigators have worked on the effect of injections of testicular extract. Dixon showed that it produced a fall of blood-pressure after a long latent period, this fall being mainly the result of cardiac inhibition. Korenchevsky showed that injections stimulated metabolism and especially that of proteins. Others tried the effect of injections in correcting the changes following castration. The results were disappointing. Injections of extract of testicle had little or no effect on the growth of castrated animals, although Maisonnave and Monziols showed that in children with badly developed testes, who grew rapidly up to the age of puberty, injections of testicular extract checked skeletal growth.
Of recent years interest in the use of testicular extracts, which for a short time had waned, has been revived. Stanley suggested the use of testicular substance as having an advantage over an extract. By using a needle with large calibre he was able to inject subcutaneously a semi-solid substance obtained from the testes of rams and goats. His subjects were 656 inmates of the Californian State Prison, who submitted themselves to treatment suffering from a variety of conditions such as asthenia, rheumatism, neurasthenia and senility. Improvements in the general health of these patients followed the use of these injections. Three hundred and twenty-six asthenic subjects appeared to derive benefit and eighty-one reported increased sexual stimulation. In general, the injection of testicular substance seemed to exercise a beneficial effect in promoting bodily well-being and often in relieving pain of obscure origin. Actually we should regard Stanley's use of testicular substance as an instance of the employment of heterografts rather than of extracts. The semisolid masses he used could be felt for many weeks as nodules lying under the skin, slowly becoming absorbed, and liberating during this process a certain quantity of hormone.
However, the use of injections of crude testicle or even of an extract has certain dangers and disadvantages, and it is natural that, as in the case of other endocrine
